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PURPOSE: To reduce harmful unburnt gas early by increasing 
heat transfer calorie to an engine main body at the time of 
engine combustion. 

CONSTITUTION: Ignition time and valve timing of an engine are 
controlled by delivering a control signal from an ECU 13 to a 
distributor 6 and a variable valve timing mechanism 5, and 
during the cold time until catalyst temperature reaches 
purification temperature, exhaust gas temperature is raised by 
continuing combustion until the initial stage of an exhaust 
process by way of deteriorating the combustion state of the 
engine and the catalyst temperature is raised. Thereafter, the 
heat exchanging amount in a combustion chamber is increased 
by starting combustion relatively early. 




LEGAL STATUS 

[Date of request for examination] 07.1 0.1 997 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 290921 9 

[Date of registration] 02.04. 1999 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 



http://wwl9.ipdLncipi.go.jp/PAl/result/detail/main/wAAAu0aOGqDA405059936PLh 



8/14/2006 



JP,05-059936,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The warming-up equipment of the engine characterized by to have a modification means change 
an engine combustion condition, the 1 st setting means set up at the time between the engine colds so that an 
engine may carry out warming up of said modification means, and the 2nd setting means which sets up so 
that an engine combustion condition may get worse from the combustion condition by said 1 st setting means 
until whenever [ catalyst temperature ] reaches purification temperature. 

[Claim 2] It is warming-up equipment of an engine given in the 1st term of a claim characterized by for a 
modification means being an engine ignition timing control means, for the 1 st setting means being a means 
to set up so that a tooth lead angle may be carried out as compared with the ignition timing behind an engine 
warm, and the 2nd setting means being a means to set up so that a lag may be carried out as compared with 
the ignition timing behind an engine warm. 

[Claim 3] A modification means is warming-up equipment of an engine given in the 1st term of a claim 
which is the valve timing control means which changes the stage to close an engine inlet valve, and is 
characterized by setting up late the inhalation-of-air valve-closing time term by the 2nd setting means from 
the inhalation-of-air valve-closing time term by the 1st setting means. 

[Claim 4] A modification means is warming-up equipment of an engine given in the 1 st term of a claim 
which is the amount modification means of overlap of the exhaust valve opens and inhalation-of-air valve- 
opening by valve timing control of an engine, and is characterized by setting up greatly the amount of 
overlap by the 2nd setting means rather than the amount of overlap by the 1st setting means. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to engine warming-up equipment. 
[0002] 

[Description of the Prior Art] Since an engine's temperature is low at the time between the initial colds of 
starting, the fuel near a cylinder wall stops being able to burn easily within a cylinder and the discharge of 
unburnt hydrocarbon (HC) increases, immediately after engine starting, in the gasoline engine for 
automobiles, an engine rotational speed is raised until a circulating water temperature reaches a 
predetermined value, and it is bringing an engine's temperature rise forward by it, as indicated by the former, 
for example, JP,55-160136,A. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional example, even if 
it gathers an engine rotational speed, there is a problem that there is much discharge of harmful exhaust gas 
the first stage at the time between the engine colds. 
[0004] 

[Means for Solving the Problem] This invention was made for the purpose of solving an above-mentioned 
technical problem, and is equipped with the following configurations as above-mentioned The means for 
solving a technical problem. That is, it has a modification means to change an engine combustion condition, 
the 1st setting means set up at the time between the engine colds so that an engine may carry out warming 
up of said modification means, and the 2nd setting means set up so that an engine combustion condition may 
get worse from the combustion condition by said 1st setting means until whenever [ catalyst temperature ] 
reaches purification temperature. 

[0005] Preferably, a modification means is an engine ignition timing control means, the 1st setting means is 
a means to set up so that a tooth lead angle may be carried out as compared with the ignition timing behind 
an engine warm, and the 2nd setting means is a means to set up so that a lag may be carried out as compared 
with the ignition timing behind an engine warm. Moreover, preferably, a modification means is a valve 
timing control means which changes the stage to close an engine inlet valve, and the inhalation-of-air valve- 
closing time term by the 2nd setting means is late set up from the inhalation-of-air valve-closing time term 
by the 1st setting means. 

[0006] Still more preferably, a modification means is the amount modification means of overlap of the 
exhaust valve opens and inhalation-of-air valve-opening by valve timing control of an engine, and the 
amount of overlap by the 2nd setting means is greatly set up rather than the amount of overlap by the 1st 
setting means. 
[0007] 

[Function] In the above configuration, when whenever [^catalyst temperature ] is low, flammability is 
worsened, and an exhaust air line makes combustion continue till the first stage, raises an exhaust gas 
temperature, and raises whenever [ catalyst temperature ]. It functions as raising the amount of heat 
exchange of a combustion chamber by making combustion start a little early relatively in an engine 
combustion chamber henceforth. 
[0008] 

[Example] Hereafter, the suitable example which starts this invention with reference to an accompanying 
drawing is explained to a detail. Drawing 1 is drawing showing the configuration of the important section of 
the warming-up equipment (henceforth equipment) of the engine concerning the example of this invention. 
In this drawing, the non-illustrated piston is sliding in the cylinder 20 formed in the engine 1, and the 
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suction port 8 and the exhaust air port 9 are supported by the cylinder 20. Moreover, an inlet valve 3 and an 
exhaust valve 2 open and close a suction port 8 and the exhaust air port 9, respectively. That closing motion 
drive is performed by the cam mechanism 4, and this cam mechanism 4 makes the closing motion timing of 
an exhaust valve 2 or an inlet valve 3 change according to the adjustable valve timing device 5. 
[0009] cam section 4a of a cam mechanism 4 consists of cams with two kinds of ******** phases — having 
» the adjustable valve timing device 5 - the control signal from the engine control section (ECU) 1 3 - 
therefore, the cam of cam section 4a is switched alternatively. An air flow meter 10 is formed in the 
upstream of a suction port 8, and a throttle valve 1 5 is arranged in the downstream. Moreover, a catalyst 1 1 
is located in the downstream of the exhaust air port 9. The inhalation air content in an air flow meter 10 is 
inputted into ECU 13 as an inhalation air content signal, and boost pressure, the catalyst temperature from 
the catalyst temperature sensor 12, an engine speed Ne, and the circulating water temperature from a non- 
illustrated cooling coolant temperature sensor are also inputted into ECU 13 from the boost pressure sensor 
14. 

[0010] ECU 13 outputs a valve timing control signal for an ignition time-control signal to a distributor 6 to 
******** and the adjustable valve timing device 5. Next, warming-up control of the engine in the 
equipment of this example is explained to a detail, drawing 2 shows the ignition timing map in the 
equipment concerning this example, and is ****** about the cylinder internal pressure P on whenever 
[ crank angle / theta ], and an axis of ordinate at an axis of abscissa. In this drawing, the A point (cylinder 
include-angle thetaA) shows the ignition timing of normal, and is an ignition location where the highest 
cylinder internal pressure is obtained in an engine. In addition, it is cylinder include-angle thetaA here. 
Ignition timing is called TSP. 

[001 1] the point that only TWD delayed ignition timing to Point A among drawing, as for Point B — it is - 
whenever [ crank angle ] ~ thetaB it is . moreover, the point that only TWF advanced ignition timing from 
Point A, as for Point C — it is — whenever [ crank angle ] — thetaC it is . Drawing 3 is a flow chart 
explaining the control procedure of the ignition timing in this example. In this drawing, by step SI, ECU 13 
inputs the inhalation air content Qf at engine-speed Ne and step S2, and inputs Tc and a circulating water 
temperature Tw whenever [ catalyst temperature ] at step S3, respectively. And the ignition timing TSP of 
normal is read in the ignition timing map shown in drawing 2 by step S4. 

[0012] Tc is laying temperature Tl whenever [ catalyst temperature ] at step S6 which sets up the 
temperature T2 forjudging the temperature Tl forjudging the standby of a catalyst by subsequent 
processings, and engine standby at step S5, respectively, and continues. It judges whether it is low. If a 
judgment here is YES, the catalyst will progress to step S7 noting that it has not reached purification 
temperature. There, the stage delayed fixed time amount TWD from the ignition timing TSP of normal is set 
up as ignition timing based on the ignition timing map shown in drawing 2 . 

[0013] After an ignition timing setup outputs the control signal according to the ignition timing progressed 
and set as step SI 0 to a distributor 6. Thus, Tc is laying temperature Tl whenever [ catalyst temperature ]. 
When low, whenever [ catalyst temperature ] is raised by worsening the flammability itself, and an exhaust 
air line making combustion continue till the first stage, and raising an exhaust gas temperature. 
[0014] If a judgment at step S6 is NO, it progresses to step S7 and a circulating water temperature Tw is 
laying temperature T2. It judges whether it is low. It is step S8 and the stage set forward fixed time amount 
TWF from the ignition timing TSP of normal is set up as ignition timing noting that the engine has not 
reached standby, if a judgment here is YES. And next it progresses to step S10, and the control signal 
according to the ignition timing set up by step S9 is outputted to a distributor 6. 

[0015] Thus, after a catalyst reaches purification temperature, combustion is started a little early relatively 
and it controls to raise the amount of heat exchange in a combustion chamber. On the other hand, if a 
judgment at step S6 is YES, an engine will progress to step S10 noting that it reaches standby, and will be 
outputted to a distributor 6 by making ignition timing TSP of normal into a control signal as it is. 
[0016] It is effective in the ability to reduce generating of a harmful unburnt gas by advancing ignition 
timing and improving flammability until according to this example ignition timing will be delayed, it will 
worsen flammability intentionally, it will raise whenever [ catalyst temperature ] and an engine will be in 
standby after it, when whenever [ catalyst temperature ] is low as explained above. In addition, this 
invention is not limited to the above-mentioned example, and can deform variously in the range which does 
not deviate from the main point of invention. Hereafter, the modification is explained. 

[0017] Although flammability was changed because the above-mentioned example changes ignition timing, 
the modification described below tends to make valve timing adjustable, and tends to change flammability. 
<Modification 1> drawing 4 shows the valve timing change pattern by the adjustable valve timing device 
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concerning this modification 1 . In the change pattern shown in this drawing, left-hand side supports to an 
exhaust valve (Ex. and brief sketch), and right-hand side supports the lift curve of an inlet valve (In. and 
brief sketch), respectively. And the axis of abscissa expresses the crank angle, TDC means a top dead center 
and BDC means a bottom dead point. Moreover, an axis of ordinate is a valve lift (the amount of lifts). 
[0018] As a result of judging standby, Tc is laying temperature Tl whenever [ catalyst temperature ]. If low, 
like the above-mentioned example, there is an engine at the time between the colds, I will hear that the 
catalyst has not reached purification temperature and it will make late an inhalation-of-air valve-closing time 
term. That is, an inlet valve is controlled to follow the In.B timing of drawing 4 . Since the intermediary rate 
of combustion with low inhalation-of-air ****** also becomes slow and combustion continues [ an exhaust 
air line ] just before by carrying out like this till the first stage in an exhaust air line, an exhaust-gas 
temperature becomes high. Consequently, warming up of a catalyst is promoted. 
[0019] Moreover, although the catalyst has reached purification temperature, an engine carries out an 
inhalation-of-air valve-closing time term early until an engine carries out warming up, when having not 
reached standby. Specifically, it controls to follow the In.A timing of drawing 4 . Thereby, inhalation-of-air 
****** becomes high by inlet- valve ****** 9 and warming up of the engine is carried out because 
combustion temperature rises. 

[0020] Therefore, reduction of the same effectiveness as the example mentioned above also in this 
modification, i.e., a unburnt gas, can be aimed at. 

<Modification 2> drawing 5 shows the valve timing change pattern by the adjustable valve timing device 
concerning this modification 2. In addition, the semantics of the sign given to the change pattern of this 
drawing is the same as the sign in a modification 1 . As a result of judging standby in this modification, Tc is 
laying temperature Tl whenever [ catalyst temperature ]. If low, there is an engine at the time between the 
colds, I will hear that the catalyst has not reached purification temperature and it will be controlled to make 
the amount of bulb overlap into size. That is, in the valve timing change pattern shown in drawing 5 , it 
controls to make late an exhaust air valve-closing time term (Ex.B timing is followed). 
[0021] Internal EGR increases by making the amount of bulb overlap into size, the rate of combustion 
becomes slow, just before or an exhaust air line is because combustion continues till the first stage, so an 
exhaust-gas temperature becomes high, and, as for this, an exhaust air line can promote warming up of a 
catalyst as a result. On the other hand, although the catalyst has reached purification temperature, let the 
amount of bulb overlap be smallness by opening an exhaust valve early until an engine carries out warming 
up of the engine, when having not reached standby (it controls to follow the Ex.A timing of drawing 5 ). 
[0022] Thus, internal EGR decreases by making the amount of bulb overlap into smallness, flammability 
improves, combustion temperature becomes high, and warming up of the engine is carried out. As 
mentioned above, the effectiveness that ********** C an therefore be reduced is in this modification. 
[0023] 

[Effect of the Invention] As explained above, when whenever [ catalyst temperature ] is low, according to 
this invention, flammability is worsened positively. Until it will raise the temperature of the exhaust gas 
itself by applying like an exhaust air line and making combustion continue, it will promote warming up of a 
catalyst and an engine will be in standby henceforth It is effective in the ability to aim at reduction of a 
harmful unburnt gas a little early by improving flammability relative by increasing the amount of heat 
transfers to the engine at the time of engine combustion. 

[Translation done.] 
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